
Stanford University has been at the forefront of technological innovation, including the development and
deployment of AI generative models. These models are built on deep learning algorithms, requiring
extensive training on vast datasets, which demands significant computational resources, resulting in
substantial energy consumption. Additionally, the cooling systems used for data centers require large
amounts of water, adding to the ecological impact. This case study examines how generative models
impact productivity, student performance, and the environment at Stanford University.

BACKGROUND

Generative models can truly 

revolutionize industries. We've already 

seen them help students with writing 

assistance, and faculty use them for 

generating marketing content.”

The rapid development of AI 
generative models, such as GPT-
4, has revolutionized the way 
we interact with technology, 
offering significant productivity 
gains across various sectors, 
including education.

These models can produce coherent text, generate 
creative content, and assist in complex problem-
solving. However, their development and deployment 
raise significant ecological concerns, particularly 
regarding energy and water consumption. This case 
study explores the balance between the productivity 
gains from generative models and their ecological 
impact, specifically at Stanford University.
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Dr. Thomas, a computer science professor at Stanford, has been researching and
developing generative models like GPT-4. He’s excited about their potential: "Generative
models can truly revolutionize industries. We've already seen them help students with
writing assistance, and faculty use them for generating marketing content. This
technology can increase productivity and creativity across the board. Imagine a future
where these models assist in education, research, and even customer support, enabling a
more efficient world.“

On the other hand, Sarah, an environmental science student at Stanford, has concerns
about the ecological impact of developing and deploying such powerful models: "While I
see the productivity benefits, I’m worried about the environmental toll. Training
generative models requires an immense amount of energy, and the water usage to cool
the data centers is also significant. With global climate initiatives like the Paris Agreement
pushing for sustainability, how can we justify the environmental cost of these
technologies if we don’t adopt more sustainable practices?“

John, a university administrator focused on technological innovation, recognizes the
productivity gains Thomas highlights but also understands Sarah’s ecological concerns:
"It’s clear that generative models provide immense value to our academic community,
but we must consider the long-term impact on the environment. We need to promote
sustainability by incentivizing energy-efficient computing and cooling systems. At
Stanford, we are exploring ways to balance innovation with environmental protection,
ensuring that as we advance technologically, we also consider our ecological footprint."

Generative AI Use at Stanford University

Let’s explore…

To explore the ethical and practical implications of
generative AI models, let’s consider a hypothetical scenario
at Stanford University. While generative models like GPT-4
are being actively developed and applied, the following
scenario is a fictionalized illustration that brings together
different perspectives to highlight the various impacts of this
emerging technology.



Training and deploying generative models require substantial computing
power, leading to increased energy and water consumption. To address these
concerns, Stanford University must explore ways to reduce its ecological
footprint while pursuing AI-driven innovations. This could include adopting
renewable energy sources, optimizing computing processes, and investing in
energy-efficient data centers in alignment with global climate initiatives.

Energy and Water Consumption

Ethical Considerations

Generative models are becoming integral to industries like content creation,
marketing, and customer support, raising concerns about job displacement. To
mitigate these impacts, Stanford could partner with companies and
governments to develop retraining programs for workers whose jobs may be
affected. Supporting transitions to new roles within the tech ecosystem will help
reduce the negative societal consequences of automation.

Worker Replacement

Loss of Human Capabilities

As generative models become more widespread for tasks such as writing and
content creation, there is a risk of diminishing human skills. Stanford must find a
balance between integrating AI tools and preserving essential human capabilities
like critical thinking, creativity, and problem-solving. By promoting the
responsible use of generative models, the university can ensure that students
and faculty continue to develop these skills while leveraging technology
effectively.

Influences on Student Performance

Generative models offer students significant benefits, including writing
assistance and research support. However, the convenience of these tools could
potentially undermine academic integrity and critical thinking. To mitigate this,
Stanford should encourage students to use AI as a supplementary tool, not a
substitute for learning, and promote academic integrity policies that require
independent thought and proper attribution when using AI-generated content.



Mitigating Risks

To mitigate the environmental impact of training and deploying generative
models, Stanford should prioritize energy-efficient computing systems and
explore renewable energy sources for data centers. Implementing cooling
systems that use minimal water and investing in AI research that focuses on
reducing computational costs can also help lower energy consumption.

1. Sustainable Computing Practices

To address potential job displacement due to generative models, Stanford
should collaborate with industry partners to create retraining and reskilling
programs for workers affected by automation. Offering career transition
support and helping displaced workers adapt to new technologies will foster
resilience in the workforce.

2. Supporting Workers through Technological Change

To prevent a decline in human capabilities due to reliance on generative
models, Stanford should encourage students to use AI as a tool for
enhancement rather than a replacement for critical thinking and creativity.
Faculty can integrate AI-assisted projects that emphasize the development of
problem-solving and creative skills. Workshops and seminars on maintaining
human skills in an AI-driven world can also help students balance the use of
technology with personal growth and intellectual development.

3.Balancing Technology with Human Skill

To ensure that the use of generative models does not undermine academic
integrity, Stanford should establish clear guidelines on how AI tools should be
used in academic work. Educational campaigns that explain the ethical
implications of using AI for writing and research, along with promoting critical
thinking, can help students avoid over-reliance on these models.

4. Ensuring Academic Integrity with AI Tools

To mitigate the risk of blindly accepting AI-generated content, Stanford should
foster a culture of critical engagement with technology. This can include
training programs and workshops that emphasize the importance of
questioning AI outputs and cross-referencing information.

5. Promoting Critical Thinking in the Age of AI



1. What are the ethical implications of deploying energy-intensive 
generative AI tools in academic and workplace settings?

2. If AI-generated outputs contribute to environmental degradation, who 
bears responsibility—the developers, users, or institutions supporting 
their use?

3. How might widespread use of generative AI tools like GPT-4 affect the 
reliability of academic performance and the development of student 
skills?

4. What strategies can be used to reduce environmental and societal 
biases embedded in generative AI systems?

5. How can Stanford and similar institutions ensure that the energy and 
water usage linked to generative AI aligns with broader sustainability 
and data protection goals?

Case Study 6: Questions for Reflection
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